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Abstract

Background: Ramadan is a month within the Islamic lunar calendar when Muslims are required to fast (abstain
from food and drink) during the daytime (from sunrise to sunset) for the entire month. Due to the established
connection between fasting and dehydration and acute sialadenitis, the aim of this study is to determine if there is
a higher frequency of sialadenitis among the Muslim population during Ramadan than during other months of the
year.

Methods: We conducted a retrospective study using the medical records of 120 Muslim patients admitted to the
emergency room (ER) and diagnosed with acute sialadenitis over a 5-year period at the Baruch Padeh Medical
Center, Poriya, and St. Vincent de Paul (French) Hospital, Nazareth, both located in Israel. The study group were
Muslim patients, with the aforementioned diagnosis, admitted during Ramadan, while the control group included
patients diagnosed with sialadenitis during the rest of the year. We analyzed overall admission frequency as well as
descriptive and diagnostic data, including age, sex, gland involved and several blood test results.

Results: During the month of Ramadan, the admission of Muslims with a diagnosis of acute sialadenitis was more
than double that during the other months of the year — a difference that was found to be statistically significant
(p=0.001). Additionally, we found that Ramadan sialadenitis patients had significantly higher leukocyte numbers at
admission (p =0.0085) and, importantly, a significantly higher level of dehydration (blood urea nitrogen (BUN)/
creatinine ratio) than non-Ramadan sialadenitis patients (p = 0.0001).

Conclusion: There is evidence that fasting in Ramadan may increase the risk for the development of acute
sialadenitis. Our results suggest that this may be the result of dehydration.
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Background

Ramadan is the ninth month within the Islamic lunar
calendar, and during Ramadan, Muslims are required to
fast (abstain from food and drink) during the daytime
(from sunrise to sunset) for the whole month [1]. Ram-
adan fasting represents a specific form of fasting, con-
sisting of alternating fasting and feasting (re-feeding)
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periods [2]. Being based on the lunar calendar, the daily
fasting duration varies depending on the period of the
year and the latitude of the location [3].

There are several previous reports about metabolic
changes related to fasting, such as weight loss and dehy-
dration [4, 5]. Those changes may primarily affect indi-
viduals with diabetes [6], but there are also reports that
Ramadan fasting may cause hypertension [7] and in-
crease the incidence of ischaemic stroke [8]. However,
for healthy individuals, the metabolic changes that occur
are unlikely to have significant harmful consequences [9,
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10]. Infirm individuals are waived from this religious
duty; however, patients with various health issues might
choose to share this event with peers and family mem-
bers [11].

Acute sialadenitis is an inflammation of the salivary
glands as a response to bacterial infection. The stasis of
salivary flow and secretion as a consequence of dehydra-
tion or decreased oral water intake allows retrograde bac-
terial migration into the gland parenchyma [12]. In most
cases, acute sialadenitis affects one major salivary gland,
with the parotid being the most prevalent [13—15]. Previ-
ous reports found that the incidence of acute sialadenitis
is 27.5 cases per million individuals [16].

The affected gland is swollen and painful, and the
overlying skin may be warm and erythematous. An asso-
ciated low-grade fever and trismus may be present. A
purulent discharge is often observed from the duct ori-
fice when the gland is massaged [12-14].

Dehydration can be assessed through blood hydration
status markers on blood tests, especially the blood urea
nitrogen (BUN)/creatinine ratio [17, 18].

Given the connection between dehydration and acute
sialadenitis, we hypothesized that there is a higher fre-
quency of sialadenitis among the Muslim population
during Ramadan than during other months of the year.
This study, to the best of our knowledge, is the first
study investigating the connection between Ramadan
and the incidence of acute sialadenitis, and its objective
is to bring this phenomenon to public awareness as a
by-product of the religious obligation.

Methods
This study was approved by Poriya Medical Center Insti-
tutional Review Board (approval # POR-18-0061) and
was performed in accordance with the Declaration of
Helsinki, seventh revision (2013). This is a retrospective
study prepared according to STROBE guidelines. The
hospitals involved in this study are uniquely positioned
to address the hypothesis that Ramadan fasting corre-
sponds to an increased frequency of acute sialadenitis
since a large portion of their patient base are Muslim.
Baruch Padeh Medical Center is a public hospital, run
by the Israeli Ministry of Health, serving the area of
Eastern Galilee and Golan Heights and is a multi-
regional centre for oral and maxillofacial surgery. It is
estimated that 40-60% of its patients come from the
Muslim community. St. Vincent de Paul (French) Hos-
pital is a public hospital, run by the Catholic Church
Trust, located in the heart of Nazareth, the largest Arab
city in Israel, and provides exclusive otolaryngology ser-
vice in that area. More than 80% of its patients come
from the Muslim community.

The research sample included all adolescent and
adult (>14yrs) cases of acute sialadenitis (identified
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by the International Classification of Diseases, Ninth
Revision (ICD-9) code 527.2 — Sialadenitis) diagnosed
in Muslims (data on patient religion was received
from the Israeli Ministry of Interior database) in the
emergency rooms of Baruch Padeh Medical Center,
Poriya and St. Vincent de Paul (French) Hospital,
Nazareth (both affiliated with the Azrieli Faculty of
Medicine, Bar-Ilan University, Safed, Israel and lo-
cated in the northern part of Israel) during the Hijri
years 1434-1438 (15/11/2012-20/09/2017). The age
filter was chosen to increase the probability of fasting
and to rule out juvenile conditions. Patients with
other conditions that might lead to acute dehydration
(diarrhea, gastroenteritis, hyperemesis) were excluded
from the analysis. Pregnant women are exempt from
fasting and thus were not included in this study.

For this sample (sialadenitis diagnosis, Muslim, > 14
years age) we calculated the frequency of ER admissions
due to acute sialadenitis for each Hijri month in the
timeframe and compared Ramadan months to other
months of the year. For the sake of accuracy, analysis
was carried out based on Hijri calendar months since
the month of Ramadan is part of this lunar calendar
which is 11 days shorter than the standard Gregorian
solar calendar. It is important to note that we cannot be
sure of the fasting status of each patient, but given that
Ramadan fasting is one of the main pillars of Islam and
is practised by the vast majority of Israeli Muslims we
assumed that the majority of the patients included in
this study were indeed fasting during the month of
Ramadan.

Additionally, in order to exclude the possibility of co-
morbidities whose prevalence may rise in an older popu-
lation, we assessed for significant differences in the
mean age of patients admitted during Ramadan and dur-
ing other months of the year.

Statistics were calculated using Microsoft Excel™ (2010
version, Redmond, WA, USA) and IBM SPSS™ (25.0 ver-
sion, Armonk, NY, USA) software. The comparison be-
tween subgroups was made using the following non-
parametrical tests: ANOVA, t test, Kruskal-Wallis test,
Wilcoxon signed-rank test, Fisher’s exact test and
Mann-Whitney U test. Adjustment factors were calcu-
lated by Pearson’s method. A p value <0.05 was consid-
ered significant.

Results

Our data showed that 21 Muslims were admitted to the
ER due to acute sialadenitis in the aforementioned hos-
pitals during the 5 Ramadan months in the timeframe of
the study, revealing an incidence of 4.2 cases/month
(95% CI 2.641-6.176). This incidence was high com-
pared to that during non-Ramadan months: 99 admis-
sions due to acute sialadenitis in 55 non-Ramadan
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months, resulting in an incidence of 1.8 cases/month
(95% CI 1.471-2.166). The risk ratio (RR) of ER admis-
sion due to acute sialadenitis during Ramadan was 2.33
(95% CI 1.46-3.72) and was statistically significant (p =
0.001). The curve for the prevalence of acute sialadenitis
across months is presented in Fig. 1.

The variables and statistical analyses are detailed in
Table 1. A comparison of blood test results from
Ramadan vs. non-Ramadan sialadenitis patients revealed
that Ramadan sialadenitis patients had significantly
higher mean leucocyte numbers [10°/L] (8.98 + 2.75 vs.
6.08 £4.78, p=0.0085) and significantly higher mean
creatinine [mg/dL] (0.81+0.33 vs. 0.62+0.13, p=
0.0001) and mean BUN [mg/dL] (14.26 +3.85 vs. 5+
2.08, p =0.0001) levels. The combined mean BUN/cre-
atinine ratio was significantly higher in Ramadan sialade-
nitis patients (17.7 vs. 8.06, p =0.0001). There was no
difference in amylase rates between Ramadan and non-
Ramadan sialadenitis patients [U/L] (360 +405.25 vs.
370.25 + 398.81, p = 0.915).

The mean age of Ramadan sialadenitis patients was
42.88 + 16.7 years (SD, range 17-71), comparable to
non-Ramadan sialadenitis patients whose mean age was
42.89 +£22.02years (SD, range 14-88). Additionally,
there was no significant difference in M:F ratio or gland
type affected between the two groups (Table 1).

Discussion

The results of this study show that the frequency of ER
admissions due to acute sialadenitis significantly in-
creased during Ramadan compared to non-Ramadan
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months over a multi-year analysis. Although, the authors
were not able to find any previous report associating
Ramadan and salivary gland disorders, these results cor-
respond with the known connection between acute siala-
denitis and dehydration.

In most cases, acute sialadenitis affects one major sal-
ivary gland, with the parotid being the most prevalent
[13-15], and the prevalence of acute sialadenitis in-
creases in medically compromised, hospitalized, or post-
operative patients [19]. However, in this study the
prevalence of parotitis was lower than that of subman-
dibular sialadenitis during Ramadan. This trend in
prevalence was present in a few previous reports [20];
however, it is difficult to draw conclusions from this
observed trend since the study group is small and the
differences here were not statistically significant.

Another inciting etiology of acute sialadenitis is retro-
grade bacterial contamination from the oral cavity [15,
21]. Predisposing factors for the ductally ascending
infection are dehydration, xerogenic drugs and salivary
gland diseases associated with ductal obstructions or re-
duced saliva secretion [12, 22]. Other factors include
hypothyroidism, renal failure, HIV, diabetes mellitus and
Sjogren syndrome [15].

As previously mentioned, patients suffering from acute
sialadenitis present pain and swelling of the affected
gland, which may be accompanied by the expression of
pus from the respective intraoral orifice, requiring anti-
biotic therapy directed by culture of the pus.

The management of the condition involves treating
the infection and reversing the underlying medical
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Table 1 Research data and statistical analysis (N = 120)
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Ramadan Non-Ramadan p-value 95% Cl
Sialadenitis Patients Sialadenitis Patients
Total Patients 21 99 N/A N/A
Ratio/month 42 1.8 0.001° 146-3.72
Age Mean 42.88 42.88 1° (=10.09)-10.09
SD 16.71 22.02
Sex Male 13 57
Female 8 42
MF ratio 1.62 1.36 071° 0.52-1.94
Gland Parotid 12 58
SM 9 41
P:SM ratio 1.28 14 0.86° 023-1.95
Leukocytes (*1079/L) Mean 8.98 6.08 0.0085° 0.76-5.04
SD 2.75 4.78
Amylase (U/L) Mean 360.00 370.25 0915° (~200.49)-179.99
SD 405.12 398.81
BUN (mg/dL) Mean 14.26 5.00 0.0001° 8.08-10.43
SD 3.85 2.08
Creatinine (mg/dL) Mean 0.81 0.62 0.0001° 0.104-0.28
SD 033 0.13
BUN/Cr 17.70 8.06 0.0001° 246-3.28

Abbreviations: SD Standard deviation, SM Submandibular, P Parotid, BUN Blood urea nitrogen, Cr Creatinine, (d) L (deci)Liter, (m)g (mill)gram, U Units

2 Chi-squared test, ° t test

condition and predisposing factors [12, 19]. Salivary flow
stimulation by hydration is highly important, as well as
the application of warm compresses, salivary gland mas-
sage, the administration of sialagogues such as lemon
drops or vitamin C lozenges and oral hygiene [23-25].
The recommended initial empiric antimicrobial therapy
is directed at gram-positive (most commonly Staphylo-
coccus aureus) [26—28] and anaerobic organisms with
the use of augmented penicillin that contains beta-
lactamase inhibitors (e.g., amoxicillin-clavulanate) to
help in the treatment of penicillin-resistant bacteria [19,
26-28]. Other options include clindamycin, cefoxitin,
imipenem, and the combination of metronidazole and a
macrolide [27]. Culture-directed therapy is also possibly
administered. Rarely, acute suppurative sialadenitis can
lead to abscess formation; in those cases, surgical drain-
age is indicated. Rarely, acute suppurative sialadenitis
can lead to abscess formation; in those cases, surgical
drainage is indicated [19].

The significant difference in the BUN/creatinine ratio
between Ramadan and non-Ramadan sialadenitis pa-
tients and the fact that Ramadan sialadenitis patients
presented dehydration hint that there is an association
between fasting and an increased risk for acute sialadeni-
tis. It is important to mention that the BUN/creatinine
ratio is considered abnormal at a value >20:1; however,

the difference between the groups is important and
significant and shows that the study group was less hy-
drated than the control group.

The analysis of leukocyte count uncovered an inter-
esting phenomenon; both groups presented normal
leukocyte counts (although that of the Ramadan siala-
denitis group was slightly higher) that were “left
shifted”, suggesting a bacterial infection. The Ram-
adan sialadenitis group seemed to have the more ser-
ious condition, created by dehydration. This finding is
also supported by a systematic review showing that
patients suffering from any condition that heightens
the risk of the development of infectious complica-
tions should not fast [29].

These results of this study support our hypothesis and,
assuming all other predisposing factors stay the same
year-round, we conclude that there may be causality be-
tween Ramadan fasting (and subsequent dehydration)
and an increase in the incidence of acute sialadenitis.

We suggest that physicians should also consider the
patient’s eagerness, since religion fosters positive psycho-
social outcomes and reinforces treatment adherence and
compliance in Muslim patients [1, 29].

Thus, in the case of no medical restriction, fasting
should not be discouraged in Muslim patients who are
enthusiastic about Ramadan fasting. Physicians should
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be aware of this risk, and patients should be instructed
to recognize some warning symptoms.

This study has a few limitations. First, it is a retro-
spective study; thus, it was assumed that all of the pa-
tients were fasting during the month of Ramadan, but
this was not confirmed. It will be useful to conduct a
prospective study with documented fasting status (if eth-
ically possible). Second, with this study design, it is diffi-
cult to establish causality; rather, only any association
between Ramadan and sialadenitis incidence can be de-
termined. Finally, it will be useful to investigate a larger
sample over a longer period in order to strengthen the
findings in this study.

Conclusion

Our study indicates that fasting (and subsequent dehy-
dration) in Ramadan may increase the risk for the devel-
opment of acute sialadenitis. The Muslim population
and their physicians should be made aware of this risk in
order to provide fast and effective treatment.

Abbreviations

ANOVA: Analysis of Variance; BUN: Blood Urea Nitrogen; Cl: Confidence
Interval; ER: Emergency Room; ICD-9: International Classification of Diseases,
Ninth Revision; MC: Medical Center; MS: MicroSoft; SD: Standard Deviation;
SPSS: Statistical Package for the Social Sciences

Acknowledgements
Not applicable.

Authors’ contributions

MVJ lead the research team, wrote the IRB approval requests, coordinated
data acquiring, coordinated statistical analysis and wrote the manuscript. YG
- Proposed the idea, designed the study, co-wrote and edited the manu-
script. SZ — Supervised data collection, edited the manuscript. KA — collected
and analyzed study data, TZ — collected and analyzed study data, IAEN —
contributed to study design, data collection, analyze and interpretation and
was a major contributor in writing the manuscript. All authors read and ap-
proved the final manuscript.

Funding
Not applicable.

Availability of data and materials

The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request. The data is was
collected and stored in Hebrew and English and is courtesy of two different
Medical Centers — it's sharing with public repositories was not approved by
the IRB neither MC managements.

Ethics approval and consent to participate

This study was approved by Baruch Padeh Medical Center Institutional
Review Board (approval # POR-18-0061) — including analysis of medical re-
cords. Need for informed consent was waived by the same Board in the
same approval.

Consent for publication
Not applicable.

Competing interests
Not applicable.

Author details
'Department of Oral & Maxillofacial Surgery, Baruch Padeh Medical Center,
Poriya, Israel and Azrieli Faculty of Medicine, Bar-llan University, Safed, Israel.

Page 5 of 6

’Department of Oral & Maxillofacial Surgery, Baruch Padeh Medical Center,
MP Lower Galilee, Poriya 1520800, Israel. *Department of Otolaryngology, St.
Vincent de Paul (French) Hospital, POB 50294, Nazareth 1616102, Israel.

Received: 6 September 2019 Accepted: 14 May 2020
Published online: 29 May 2020

References

1. Bragazzi NL. Ramadan fasting and chronic kidney disease: a systematic
review. J Res Med Sci. 2014;19:665-76.

2. Bragazzi NL, Briki W, Khabbache H, Rammouz I, Chamari K, Demaj T, et al.
Ramadan fasting and patients with Cancer: state-of-the-art and future
prospects. Front Oncol. 2016;6. https://doi.org/10.3389/fonc.2016.00027.

3. Pamukcu Gunaydin G, Dogan NO, Cevik Y, Korkmaz H, Savrun A, Cikrikci G.
Evaluation of patients with renal colic that present to an emergency
department during the month of Ramadan. J Acad Emerg Med. 2012;12:24.
https.//doi.org/10.5152/jaem.2012.032.

4. Antoni R, Johnston KL, Collins AL, Robertson MD. Effects of intermittent
fasting on glucose and lipid metabolism. Proc Nutr Soc. 2017,76:361-8.
https://doi.org/10.1017/50029665116002986.

5. Cherif A, Roelands B, Meeusen R, Chamari K. Effects of intermittent fasting,
caloric restriction, and Ramadan intermittent fasting on cognitive
performance at rest and during exercise in adults. Sports Med. 2016;46:35-
47. https://doi.org/10.1007/540279-015-0408-6.

6. Ahmed MH, Husain NE, EiImadhoun WM, Noor SK, Khalil AA, Almobarak AO.
Diabetes and Ramadan : a concise and practical update. J Fam Med Prim
Care. 2017;1:11-8. https://doi.org/10.4103/2249-4863.214964.

7. Khan ZH, Minagar M, Dehghan-Tezerjani M. Activation of the renin-
angiotensin system could cause hypertension during fasting in the Muslims
month of Ramadhan. Curr Hypertens Rev. 2019;15. https://doi.org/10.2174/
1573402115666190214112546.

8. Zimhony N, Abu-Salameh |, Sagy |, Dizitzer Y, Oxman L, Yitshak-Sade M,
et al. Increase in ischemic stroke incident hospitalizations among Bedouin
Arabs during Ramadan month. J Am Heart Assoc. 2018;7:e008018. https://
doi.org/10.1161/JAHA.117.008018.

9. Azzi F. Research in Islamic fasting and health. Ann Saudi Med. 2002;22 3/4:
186-91. doi: https;//doi.org/10.5144/0256-4947.2002.186.

10. Al Mahayni AO, Alkhateeb SS, Abusaq IH, Al Mufarrih AA, Jaafari MI,
Bawazir AA. Does fasting in Ramadan increase the risk of developing
urinary stones? Saudi Med J. 2018;39:179-84. https://doi.org/10.15537/
smj.2018.5.22160.

11. Bragazzi N, Sellami M, Salem |, Conic R, Kimak M, Pigatto P, et al. Fasting
and its impact on skin anatomy, physiology, and physiopathology: a
comprehensive review of the literature. Nutrients. 2019;11:249. https://doi.
0rg/10.3390/nu11020249.

12. Mandel L. Salivary gland disorders. Med Clin North Am. 2014;98:1407-49.
https://doi.org/10.1016/j.mcna.2014.08.008.

13. McQuone SJ. Acute viral and bacterial infections of the salivary glands.
Otolaryngol Clin N Am. 1999;32:793-811. https://doi.org/10.1016/S0030-
6665(05)70173-0.

14. Ogle OE. Salivary gland diseases. Dent Clin N Am. 2020,64:87-104. https//
doi.org/10.1016/j.cden.2019.08.007.

15. Cascarini L, McGurk M. Epidemiology of salivary gland infections. Oral
Maxil Surg Clin North Am. 2009;21:353-7. https://doi.org/10.1016/j.coms.
2009.05.004.

16.  Escudier MP, McGurk M. Symptomatic sialoadenitis and sialolithiasis in the
English population, an estimate of the cost of hospital treatment. Br Dent J.
1999;186:463-6. https;//doi.org/10.1038/5).bd}.4800141a.

17. Lin LG, Der Lee J, Hung YC, Chang CH, Yang JT. Bun/creatinine ratio-based
hydration for preventing stroke-in-evolution after acute ischemic stroke. Am
J Emerg Med. 2014;32:709-12. https://doi.org/10.1016/j.ajem.2014.03.045.

18. Weinberg AD, Pals JK, Levesque PG, Beal LF, Cunningham TJ, Minaker KL.
Dehydration and death during febrile episodes in the nursing home. J Am
Geriatr Soc. 1994;42:968-71. https;//doi.org/10.1111/].1532-5415.1994.
tb06589.x.

19. Wilson KF, Meier JD, Ward PD. Salivary gland disorders. Am Fam Physician.
2014;89:882-8.

20. Mohan H, Tahlan A, Mundi |, Punia RPS, Dass A. Non-neoplastic salivary
gland lesions: a 15-year study. Eur Arch Oto-Rhino-Laryngol. 2011,268:1187-
90. https.//doi.org/10.1007/500405-010-1460-3.


https://doi.org/10.3389/fonc.2016.00027
https://doi.org/10.5152/jaem.2012.032
https://doi.org/10.1017/S0029665116002986
https://doi.org/10.1007/s40279-015-0408-6
https://doi.org/10.4103/2249-4863.214964
https://doi.org/10.2174/1573402115666190214112546
https://doi.org/10.2174/1573402115666190214112546
https://doi.org/10.1161/JAHA.117.008018
https://doi.org/10.1161/JAHA.117.008018
https://doi.org/10.5144/0256-4947.2002.186
https://doi.org/10.15537/smj.2018.5.22160
https://doi.org/10.15537/smj.2018.5.22160
https://doi.org/10.3390/nu11020249
https://doi.org/10.3390/nu11020249
https://doi.org/10.1016/j.mcna.2014.08.008
https://doi.org/10.1016/S0030-6665(05)70173-0
https://doi.org/10.1016/S0030-6665(05)70173-0
https://doi.org/10.1016/j.cden.2019.08.007
https://doi.org/10.1016/j.cden.2019.08.007
https://doi.org/10.1016/j.coms.2009.05.004
https://doi.org/10.1016/j.coms.2009.05.004
https://doi.org/10.1038/sj.bdj.4800141a
https://doi.org/10.1016/j.ajem.2014.03.045
https://doi.org/10.1111/j.1532-5415.1994.tb06589.x
https://doi.org/10.1111/j.1532-5415.1994.tb06589.x
https://doi.org/10.1007/s00405-010-1460-3

Joachim et al. BMC Oral Health (2020) 20:156 Page 6 of 6

21. Berndt AL, Buck R, von Buxton RL. The Pathogenesis of Acute Suppurative
Parotitis. Am J Med Sci. 1931;182:639-49. https://doi.org/10.1097/00000441-
193118250-00005.

22. Maier H, Tisch M. Bakterielle Infektionen der grof3en Kopfspeicheldriisen.
HNO. 2010;58:229-36. https://doi.org/10.1007/500106-009-2078-x.

23. Bozzato A, Hertel V, Bumm K, Iro H, Zenk J. Salivary simulation with ascorbic
acid enhances sonographic diagnosis of obstructive sialadenitis. J Clin
Ultrasound. 2009;37:329-32. https://doi.org/10.1002/jcu.20595.

24, Delli K, Spijkervet FKL, Vissink A. Salivary gland diseases: infections,
sialolithiasis and mucoceles. MG Oral Sci. 2014;24:135-48. https://doi.org/10.
1159/000358794.

25.  Armstrong MA, Turturro MA. Salivary gland emergencies. Emerg Med Clin
North Am. 2013;31:481-99. https://doi.org/10.1016/j.emc.2013.01.004.

26.  Brook I. Diagnosis and Management of Parotitis. Arch Otolaryngol Neck
Surg. 1992;118:469-71. https://doi.org/10.1001/archotol.1992.
01880050015002.

27. Brook I. Aerobic and anaerobic microbiology of suppurative sialadenitis. J
Med Microbiol. 2002;51:526-9. https://doi.org/10.1099/0022-1317-51-6-526.

28.  Brook |, Frazier EH, Thompson DH. Aerobic and anaerobic microbiology of
acute Suppurative Parotitis. Laryngoscope. 1991;101:170-2. https://doi.org/
10.1288/00005537-199102000-00012.

29. Bragazzi NL, Briki W, Khabbache H, Rammouz I, Mnadla S, Demaj T, et al.
Ramadan fasting and infectious diseases: a systematic review. J Infect Dev
Countr. 2015;9:1186-94. https://doi.org/10.3855/jidc.5815.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC



https://doi.org/10.1097/00000441-193118250-00005
https://doi.org/10.1097/00000441-193118250-00005
https://doi.org/10.1007/s00106-009-2078-x
https://doi.org/10.1002/jcu.20595
https://doi.org/10.1159/000358794
https://doi.org/10.1159/000358794
https://doi.org/10.1016/j.emc.2013.01.004
https://doi.org/10.1001/archotol.1992.01880050015002
https://doi.org/10.1001/archotol.1992.01880050015002
https://doi.org/10.1099/0022-1317-51-6-526
https://doi.org/10.1288/00005537-199102000-00012
https://doi.org/10.1288/00005537-199102000-00012
https://doi.org/10.3855/jidc.5815

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

